Investigation of xenobiotics metabolism, genotoxicity, and carcinogenicity using Cyp2e1(-/-) mice.
Cytochromes P450 (CYPs) comprise a number of enzyme subfamilies responsible for the oxidative metabolism of a wide range of therapeutic agents, environmental toxicants, mutagens, and carcinogens. In particular, cytochrome P450 2E1 (CYP2E1) is implicated in the oxidative bioactivation of a variety of small hydrophobic chemicals including a number of epoxide-forming drugs and environmentally important toxicants including urethane, acrylamide, acrylonitrile, benzene, vinyl chloride, styrene, 1-bromopropane, trichloroethylene, dichloroethylene, acetaminophen, and butadiene. Until recently, chemical modulators (inducers and inhibitors) were used in order to characterize the enzymatic basis of xenobiotic metabolism and the relationships between CYP-mediated bioactivation and chemical-induced toxicity/carcinogenicity. With the advent of genetically engineered knockout mice, the ability to evaluate the roles of specific CYPs in the metabolism of xenobiotics has become more attainable. The main focus of the current review is to present studies that characterized the enzymatic, metabolic, and molecular mechanisms of toxicity, genotoxicity, and carcinogenicity of various xenobiotics using Cyp2e1-/- mice. Data presented in this review demonstrated that the most comprehensive studies using Cyp2e1-/- mice, encompassing the entire paradigm of metabolism to toxicity, genotoxicity, and carcinogenicity were possible when a substrate was primarily metabolized via CYP2E1 (e.g. urethane and acrylamide). In contrast, when multiple CYP enzymes were prevalent in the oxidation of a particular substrate (e.g.: trichloroethylene, methacrylonitrile, crotononitrile), investigating the relationships between oxidative metabolism and biological activity became more complicated and required the use of chemical modulators. In conclusion, the current review showed that Cyp2e1-/- mice are a valuable animal model for the investigation of the metabolic and molecular basis of toxicity, genotoxicity, and carcinogenicity of xenobiotics.